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Lithium ion batteries have been a top topic of green energy recent years. 
Electrolyte is an essential element to transport lithium ions between anode and 
cathode so that batteries can get high voltage, high energy density and high power, it 
also involves in improvements of other performances as high-low temperature and 
safety. These characteristics make electrolyte a best way to develop lithium ion 
batteries’ performances. Small amount of electrolyte can significantly improve 
electrochemical performance of lithium ion battery and it does not need to change 
battery structure and process. Electrolyte additives have been becoming a hotspot for 
researchers. 
This thesis studied the influences of fluoroethylene carbonate (FEC) and 
methylene methanedisulfonate (MMDS) as electrolyte additives on batteries’ low 
temperature performance by conductivity test, Electrochemical Impedance Spectrum 
(EIS), Cyclic Voltammetry (CV), charge and discharge test, low temperature 
discharge, high temperature cycle, three electrode pouch cell test, Scanning Electron 
Microscope (SEM) and Energy Dispersive Spectrometer (EDS).  
The main conclusions are as follows: 
The effects of fluoroethylene carbonate (FEC) on the low temperature 
performance of lithium ion phosphate full battery were evaluated by different 
techniques. Commercial electrolyte with 5wt% FEC will make solid electrolyte 
interface (SEI) film formed better on the graphite electrodes. The discharge capacity 
retention at −40 oC was increased from 31.7% to 43.7%, and the discharge voltage 
plateau of the cell was raised too. Electrochemical impedance spectroscopy (EIS) and 
three electrode battery test results showed the improved low temperature performance 
due to a reduced charge transfer resistance and a lower polarization on the graphite 
electrode. Although FEC could not improve conductivity of electrolyte at low 
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temperature which will reduce low temperature anode polarization and improve low 
temperature performance of LiFePO4/graphite cells. 
Also studied the effects of methylene methanedisulfonate (MMDS) on cycle 
performance of LiMn2O4/graphite cells at high-temperature (50 
o
C). Routine 
electrolyte with 2 wt% MMDS could significantly improve cycling performance of 
LiMn2O4/graphite cells at high temperature. Analysis of differential capacity curves 
and energy-dispersive X-ray spectrometry (EDS) indicated that MMDS decomposed 
on cathode and anode. The three-electrode system of pouch cell was used to reveal the 
capacity loss mechanism in the cells. It reason that the capacity fading of cells without 
MMDS in the electrolytes is irreversible lithium consumption during cycling and 
irreversible damage of LiMn2O4 material, whereby the capacity fading of cell with 2 
wt% MMDS in electrolytes mainly originated from irreversible lithium consumption 
during cycling. 
 
Key word: lithium ion battery; solid electrolyte interface (SEI) film; fluoroethylene 







































































锂离子电池的充放电原理示意图如图 1-1 所示。 
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正极： +2 1-x 2LiCoO Li CoO + xLi + xe
充电
放电
                   (1-1) 
负极： + x 66C+ xLi + xe Li C
充电
放电
                          (1-2) 
电池反应： 2 1-x 2 x 66C+ LiCoO Li CoO +Li C
充电
放电














LiNiO2 在电极反应中形成的 Li1-xNiO2 可以再较高温度下释放出氧，引发电池安
全问题。 
尖晶石型的 LiMn2O4具有原料资源丰富，成本低，易于制备，安全性好，工
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晶体结构示意图如图 1-2 所示[17]。 
 
 
图 1-2 锂离子电池负极材料结构示意图：（a）石墨，（b）Li4Ti5O12 




插在石墨层间形成不同的“阶”结构。中间相碳微球 MCMB (mesophase carbon 






具有尖晶石结构的 Li4Ti5O12 是另一个已经市场化的负极材料，Li 嵌入脱出
前后材料的体积变化不到 1%，是少见的零应变材料[20]，有利于电池以及电池材



















Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
